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Motivation

Selected nuclides exhibit both coherent
and incoherent elastic scattering effects in
the thermal energy range

More rigorous thermal elastic scattering
treatment needed to support advanced
moderator development

 Without treatment Bragg peaks either
neglected (incoherent approximation) or to
deep (coherent approximation)

Mixed Elastic Scattering format is a simple
extension to ENDF-6 format

* Provides support for new capability in GNDS
No impact on existing TSL evaluations

Implementation

* 7LiD and “LiH TSL evaluations

* FLASSH TSL evaluation code (to be released)
« NDEX nuclear data processing code

* MC21 neutron transport code
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D(’LiD) Mixed Elastic Scattering TSL Evaluation
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’Li(“LiD) Mixed Elastic Scattering TSL Evaluation

7Li(’LiD) at 293.6 K
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ENDF-6 Format Proposal

7.4 Mixed Elastic Scattering

Some crystalline materials have mixed coherent and incoherent elastic scattering. The co-
herent elastic scattering component is represented as described in Section 7.2 and incoherent
elastic scattering component is represented as described in Section 7.3.

7.4.1 Formats for Mixed Elastic Scattering

The parameters to be used to calculate mixed elastic scattering are given in a section of
File 7 with MT=2. The coherent elastic scattering parameters are given first followed by
the incoherent elastic scattering parameters. The following quantities are defined:

ZA, AWR
LTHR

T;
LT

LI

NR, Ein
NP

Standard charge and mass parameters.

Flag indicating which type of thermal data is being represented.
LTHR=3 for mixed coherent and incoherent elastic scattering.

Temperature (K).

Flag for temperature dependence. The data for the first temperature are
given in a TABI record. The data for subsequent LT temperatures are given
in LIST records using the same independent variable grid as the TAB1 record.

Flag indicating how to interpolate between the previous temperature and
current temperature. The values are the same as for INT in standard TAB1
records.

Standard TABI1 interpolation parameters. Use INT=1 (histogram).

Number of Bragg edges given.

SB characteristic bound cross section (barns)
NT Number of temperatures.

W'(T) Debye-Waller integral divided by the atomic mass (eV~') as a function of
temperature (K).

The structure of a section is
[MAT, 7, 2/ ZA, AWR, LTHR, 0, O, 0] HEAD LTHR=3
[MAT, 7, 2/ Ty, 0.0, LT, 0, NR, NP/ E;,, / S(E,Ty) 1 TAB1
[MAT, 7, 2/ T;, 0.0, LI, 0, NP, 0/ S(E;,Ty) ] LIST

<repeat LIST for Ty, Ty, ...Tpp>
[MAT, 7, 2/ SB, 0.0, 0, 0, NR, NT/ T;,, / W'(T) 1TAB1
[MAT, 7, 0/0.0, 0.0, 0, 0, 0, 0] SEND

7.4.2 Procedures for Mixed Elastic Scattering

The coherent component to the elastic scattering cross section is easily computed from
S(E,T) by reconstructing an appropriate energy grid and dividing S by E at each point on
the grid. A discontinuity should be supplied at each E;. and log-log interpolation should be
used between Bragg edges. The cross section is zero below the first Bragg edge.

The function S(E,T') should be defined up to 5 eV. When the Bragg edges get very close
to each other (above 1 eV), the “stair steps” are small. It is permissible to group edges
together in this region in order to reduce the number of steps given while still preserving
the average value of the cross section. Either discrete angle or Legendre representations of
the angular dependence of coherent elastic scattering can be constructed. It is necessary to
recover the values of s;(T) from S(E,T) by subtraction.

The incoherent component to the elastic scattering cross section can be used for energies
up to 5 eV. The coherent and incoherent components are then added to construct the elastic
scattering cross section.




D(7LID) Mixed Elastic Scattering Example
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